Theoretical velocities of binary liquid mixtures of anisaldehyde with toluene at 303.15, 308.15, 313.15 and 318.15 K have been evaluated by using theoretical models of liquid mixtures such as Nomoto, Van Dael-Vangeel, Schaff's collision factor theory and Junjie's relations. Density and ultrasonic velocity of these mixtures have also been measured as a function of concentration and temperature and the experimental values are compared with the theoretical values. A good agreement has been found between experimental and Nomoto's theoretical ultrasonic velocities. The results are explained in terms of intermolecular interactions occurring in these binary liquid mixtures.
Introduction
Ultrasonic velocity in a medium is related to the binding forces between the molecules. Ultrasonic velocities in liquid mixtures consisting of polar and non-polar components are of considerable importance in understanding the intermolecular interaction between component molecules and find applications in several industrial and technological processes 1-3 . Several researchers [4] [5] [6] [7] carried out ultrasonic investigations on liquid mixtures and correlated the experimental results with the theoretical relations of Nomoto 8 , Van Dael and Vangeel 9 , Schaff's 10 and Junjie's 11 equations and interpreted the results in terms of molecular interactions. In the present paper ultrasonic velocity in binary mixtures from various theoretical models has been compared. The ultrasonic velocities of the chosen binary liquid mixture at 303.15, 308.15, 313.15 and 318.15 K over the entire range of composition have been evaluated by using various theories and compared with the experimental values.
Experimental
Anisaldehyde and toluene from Merk were purified using standard methods 12, 13 . The purity of samples is checked by density and viscosity measurements. The densities of all the mixtures have been determined by using a single pan electrical balance for the determination of mass of a given volume of the liquid. The results of the densities are accurate to ±0.5%. Velocities were determined using single crystal ultrasonic pulse echo-interferometer (Model F-80X, Mittal enterprises, India) working at 2 MHz. The temperature of the solution was maintained constant by circulating water through jacket of double walled cell. All the measurements were made using constant temperature bath with in ±0.01 K.
Results and Discussion
Sound speeds were determined on the basis of different theories and relations as discussed earlier 14 and the values are presented in Table 1 for the binary system at four different temperatures. The validity of different theoretical formulae is checked by percentage deviation at all the temperatures and is given in Table 2 . The limitations and approximations incorporated in these theories are responsible for the deviations between theoretical and experimental values. When two liquids are mixed various types of forces are act due to interactions. Thus, the observed deviations between theoretical and experimental values of velocity shows that there is molecular interaction between the unlike molecules in the liquid mixture. 
Conclusion
Out of four theories and relations, the Nomoto's relation provides the best results. The Success of Nomoto's relation in predicting the experimental ultrasonic velocities for liquid mixtures has been supported by others 15, 16 .
